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Description 



Technical field '/- ? 

This invention, relat^'to^^^^'rin^i^p^^/wl^S 



provide controllable aqueous foams. Such 
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***5 compositions can be used in any situation ^where foams are/desirable, including the laundry, personal 
; 7 cleaning products, dishwashing, fire fighting; oil well drilling/ ore beneficiation, solution mining, washing 
hair, preparation of foamed solid structures, etc. H 

Description of the prior art 
to Alkylpolyglycosides which are surfactants have been disclosed in U.S. Patents 3,598,865; 3,721,633; 
and 3,772,269. These patents also disclose processes for making alkylpolyglycoside surfactants and built 
liquid detergent compositions containing these surfactants. In US 3,721,633, anionic synthetic detergents 
can be present, in amounts of from 0 to 1 part by weight of anionic detergent per part of alkyl glycoside. 
U.S. Patent 3,219,656 discloses alkylmonoglucosides and suggests their utility as foam stabilizers for other 
surfactants. Various polyglycosides surfactant structures and processes for making them are disclosed in 
U.S. Patents 2,974,134; 3,640,998; 3,839,318; 3,314,936; 3,346,558; 4,011,389; 4,223,129. 

Foaming compositions containing an alkylpolysaccharide surfactant, and anionic cosurfactants and 
possibly an auxiliary foam booster, have been disclosed in copending published EP— A— 0 070 075 and 
EP— A— 0 070 076. 

Light duty detergent compositions containing an alkylpolysaccharide, alkylbenzene sulfonate and 
alkylpolyethoxylate sulfate cosurfactants are known from copending published EP — A — 0 070 077. 
All percentages, parts and ratios used herein are by weight unless otherwise specified. 

Summary of the invention 
25 This invention relates to the discovery of certain combinations of surfactants which provide unusual 
foams. Specifically this invention relates to foaming compositions comprising 

(1 ) an alkylpolysaccharide surfactant having the formula ROjrVO)^ wherein Z is a moiety derived from 
a reducing saccharide containing from 5 to 6 carbon atoms, preferably a glucose, galactose, glucosyl, or 
galactosyl residue or mixtures thereof, R is a hydrophobic group selected from the group consisting of 

30 alkyl, alkyl phenyl groups and mixtures thereof in which said alkyl groups contain from about 8 to 18 
carbon atoms preferably from about 10 to about 16 carbon atoms, most preferably from about 12 to about 
14 carbon atoms said alkyl groups being either saturated or unsaturated and containing from 0 to 3 
hydroxy groups; R 1 is ethylene, propylene and/or glyceryl, t is from 0 to about 30, preferably 0 to about 10, 
most preferably 0; wherein x is a number from about 1.5 to about 10, preferably 1.5 to 4, most preferably 

35 1.6 to 2.7; and 

(2) an anionic cosurfactant which is a sulfate, sulfonate and/or carboxylate or mixtures thereof 
neutralized with one or more cationic moieties (M) to complete the formula, preferably the anionic 
cosurfactant has the formula 

40 R 9 {S0 3 ) y (COO) 2 M q ; 

wherein R 9 is an alkyl, alkylphenyl, hydroxyalkylphenyl or hydroxyalkyl, or mixtures thereof, said alkyi 
groups containing from about 6 to about 30 carbon atoms, preferably about 10 to about 18 carbon atoms; y 
is a number from 0 to about 4, z is a number from 0 to about 4, y+z is at least 1 , and M is a cationic moiety 
45 with q being selected to complete the formula, wherein the ratio (2) to (1 ) is from 1 : 10 to 10:1, except that 
(1) The weight ratio of- (2) to (1) is superior to 1:1 when the anionic surfactant is an alkalimetal 
alkytbenzenesulfonate and when in the general formula for the alkylpolysaccharide t=0 and Z is a glycoside 
radical; 

{2} The weight ratio of (2) to (1) is at least 1:2 when the anionic cosurfactant is soap; and 
so (3) When the anionic cosurfactant does not contain a sulfonate or carboxylate it must be from 1.5 to 3 
and the alkylpolysaccharide surfactant must have a free fatty alcohol content of less than 2% by weight. 

It has surprisingly been found that the cosurfactants interact with the alkylpolysaccharide surfactant of 
this invention to provide a relatively stable foam which is readily rinsed. 

The invention also relates to the process of producing foams utilizing aqueous solutions containing 
from about 0.01% to about 95% of the mixed surfactants. 
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Description of the preferred embodiments 
The alkylpolysaccharide surfactant 

The alkylpolysaccharides are those having a hydrophobic group containing from about 8 to about 18 
carbon atoms, preferably from about 10 to about 16 carbon atoms, most preferably from 12 to 14 carbon 
atoms, and a polysaccharide hydrophilic group containing from about 1.5 to about 10, preferably from 1.5 
to 4, most preferably from 1.6 to 2.7 saccharide units (e.g., galactoside, glucoside, fructoside, glucosyl, 
fructosyl and/or galactosyl units). Mixtures of saccharide moieties may be used in the alkyl polysaccharide 
surfactants. The number x indicates the number of saccharide units in a particular alkylpolysaccharide 
surfactant For a particular alkylpofysaccharide molecule x can only assume integral values. In any physical 
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sample of alM^saccharide surfactants there will in general be molecules having different x values. The 
physical sample can be characterized by the average value of x and this average value can assume 
"'non-integral values. In this specification the values of x are to be understood to be average values. The 
" hydrophobic group (R) can be attached at the 2-, 3-, or 4-positions rather than at the 1 -position, (thus giving 
e.g. a glucosyl or galactosyl as opposed to a glucoside or galactoside). However, attachment through the 
1 -position, i.e., glucosides. galactosides, frustosides. etc, is preferred. In the preferred product the 
additional saccharide units are predominately attached to the previous saccharide unit's 2-position. 
Attachment through the 3-, 4-, and 6-positions can also occur. 

Optionally and less desirably there can be a polyalkyoxide chain joining the hydrophobic moiety (R) 
and the polysaccharide-chain. The preferred alkoxide moiety is ethoxide. 

Typical hydrophobic groups include alkyl groups, either saturated or unsaturated, branched or 
unbranched containing from about 8 to about 20, preferably from about 10 to about 16 carbon atoms. 
Preferably, the alkyl group is a straight chain saturated alkyl group. The alkyl group can contain up to 3 
hydroxy groups and/or the polyalkyoxide chain can contain up to about 30, preferably less than 10, most 
preferably 0, alkoxide moieties. 

Suitable alkyl polysaccharides are decyl, dodecyl, tetradecyl, hexadecyl, and octadecyl, di-, tri-, tetra-, 
penta-, and hexaglucosides, galactosides, lactosides, fructosides, fructosyls, lactosyls, glucosyis and/or 
galactosyl amd mixtures thereof. 

The alkylmonosaccharides are relatively less soluble in water than the higher alkylpolysacchandes. 
When used in admixture with alkylpolysaccharides, the alkylmonosaccharides are solubilized to some 
extent. The use of alkylmonosaccharides in admixture with alkylpolysaccharides in a preferred mode of 
carrying out the invention. Suitable mixtures include coconut alkyl. di, tri-, tetra-, and pentaglucosides and 
tallow alkyl tetra-, penta-, and hexaglucosides. 

The preferred alkyl polysaccharides are alkyl polyglucosides having the formula 

R a O(C n H 8n OMZ) ll 

wherein Z is derived from glucose, R 2 is a hydrophobic group selected from the group consisting of alkyl* 
alkylphenyl and mixtures thereof in which said alkyl groups contain from about 10 to about 18, preferably 
from 12 to 1 4 carbon atoms; n is 2 or 3, preferably 2, t is from 0 to about 1 0, preferably 0; and x is from 1 .5 to 
about 8, preferably from 1.5 to 4, most preferably from 1.6 to 2.7. To prepare these compounds a long chain 
alcohol (R 2 0H) can be reacted with glucose, in the presence of an acid catalyst to form the desired 
glucoside. Alternatively the alkylpolyglucosides can be prepared by a two step procedure in which a short 
chain alcohol (C,- B ) is reacted with glucose or a polyglucoside (x=2 to 4) to yield a short chain alkyl 
glucoside (x=1 to 4) which can in turn be reacted with a longer chain alcohol (R*OH) to displace the short 
chain alcohol and obtain the desired alkylpolyglucoside. If this two step procedure is used, the short chain 
alkylglucoside content of the final alkylpolyglucoside material should be less than 50%, preferably less 
than 10%, more preferably less than 5%, most preferably 0% of the alkylpolyglucoside. 

The amount of unreacted alcohol {the free fatty alcohol content) in the desired alkylpolysaccharide 
surfactant is preferably less than about 2%, more preferably less than about 0.5% by weight of the total of 
the alkyl polysaccharide plus unreacted alcohol. The amount of alkylmonosaccharide is about 20% to about 
70%, preferably 30% to 60%, most preferably 30% to 50% by weight of the total of the alkylpolysaccharide. 
For some uses it is desirable to have the alkylmonosaccharide content less than about 10%. 

As used herein, "alkylpolysaccharide surfactant" is intended to represent both the preferred glucose 
and galactose derived surfactants and the less preferred alkylpolysaccharide surfactants. Throughout this 
specification, "alkylglycoside" is used to include alkylglycosides because the stereochemistry of the. 
saccharide moiety is changed during the preparation reaction. 

The anionic cosurfactants 

Anionic cosurfactants can be selected from the group consisting of sulfates, sulfonates, carboxylates 
and mixtures thereof. The cosurfactants are neutralized with a cationic moiety or moieties selected from 
the group consisting of alkali metal, e.g. sodium or potassium, alkaline earth metal, e.g. calcium or 
magnesium, ammonium, substituted ammonium, including mono-, di-, or tri-, ethanolammonium cations. 
Mixtures of cations can be desirable. The anionic cosurfactants useful in the present invention all have 
detergent properties and are all water-soluble or dispersible in water. 

Alkylbenzene sulfonates 

One of the preferred cosurfactants for use in this invention is an alkylbenzene sulfonate. The alkyl 
group can be either saturated or unsaturated, branched or straight chain and is optionally substituted with 
a hydroxy group. Middle phenyl positions are generally preferred for volume of foaming in light soil 
conditions. However, in heavier soil conditions, phenyl attachment at the 1- or 2-position is preferred. 

The preferred alkylbenzene sulfonates contain a straight alkyl chain containing from about 9 to about 
25 carbon atoms, preferably from about 10 to about 13 carbon atoms, and the cation is sodium, potassium, 
ammonium, mono-, di-, or triethanolammonium, calcium or magnesium and mixtures thereof. Magnesium 
is the preferred cationic moiety. These same cations are preferred for other anionic surfactants and 



ingredients. The magnesium alkylbenzene sulfonates where the phenyl group is attached near the middle 
; * of the alkyl chain are surprisingly better than the ones with the phenyl near the end of the chain when the 
polysaccharide chain averages greater than about 3 saccharide units. Suitable alkylbenzene sulfonates 
V include C„ alkylbenzene sulfonates with low 2-phenyl content (i.e. majority of phenyl groups attached uses 
5" the middle of alkyl chain). - 
The alkylbenzene sulfonate cosurfactant is desirable in the foaming compositions of the invention 
since the foams produced therewith are exceptionally stable, have a large volume, rinse quickly, and do not 
have a "slippery" feel. These compositions are particularly desirable for industrial and commercial 
processes as discussed hereinafter. The volume of foam produced using the alkylbenzene sulfonate 
io cosurfactant is larger than for any other cosurfactant. 

Soap 

Other preferred cosurfactants for use in this invention are carboxylates, e.g. fatty acid soaps and 
similar surfactants. The soaps can be saturated or unsaturated and can contain various substituents such 
15 as hydroxy groups and alpha-sulfonate groups. Preferably, the hydrophobic portion of the soap is a 
straight chain saturated or unsaturated hydrocarbon. The hydrophobic portion of the soap usually contains 
from about 6 to about 30 carbon atoms, preferably from about 10 to about 18 carbon atoms. The use of 
carboxylate cosurfactants is especially valuable since the alky Ipolysaccha ride surfactants are exceptional 
lime soap dispersers. 

20 The cationic moiety (M) for carboxylate cosurfactants is selected from the group consisting of alkali 
metal, for example, sodium or potassium, alkaline earth metal, for example, calcium or magnesium, 
ammonium, or substituted ammonium, including mono-, di-, or triethanolammonium cations. Mixtures of 
cations can be desirable. 

In addition to the preferred alkylbenzene sulfonate and soap cosurfactants many other surfactants 

25 which contain sulfonate or carboxylate groups can be used in the foaming compositions of the invention. 
Generally the use of these latter cosurfactants produces less foam volume than does the use of the 
preferred cosurfactants. However, the alkylpolysaccharide surfactant stabilizes the foams which are 
produced and allows the foams to be rinsed more quickly. 

One group of cosurfactants that are of interest because of their superior detergency are the zwitterionic 

30 detergents which contain both a cationic group, either ammonium, phosphonium, sulfonium or mixtures 
thereof and a sulfonate or carboxylate group. Preferably there are at least about four atoms separating the 
cationic and anionic groups. Suitable zwitterionic surfactants are disclosed in U.S. Patents 4,159,277; 
3,928,251; 3,925,262; 3,929,678; 3,227,749; 3,539,521; 3,383,321; 3,390,094; and 3,239,560, incorporated 
herein by reference. Such cosurfactants are especially desirable for shampoos. 

35 Another group of cosurfactants are the amphoteric detergents which have the same general structure 
as the zwitterionic surfactants but with an amine group instead of the quaternary ammonium group. 

Yet other cosurfactants are the alkyl (paraffin or olefin) sulfonates, preferably with a more central 
hydrophilic group, containing from about 6 to about 30 carbon atoms. Compositions containing these 
cosurfactants produce the least volume of foam, if that is desired. The hydrophobic group can contain up to 

40 about 10 hydroxy groups and/or ether linkages. Examples include C 14 _ 1S paraffin sulfonates and C 14 - 16 
olefin sulfonates. 

Still another cosurfactant is a soap structure containing up to about 10 ether linkages in the chain and 
from about 1 to about 4 carbon atoms between ether linkages with from about 6 to about 30 carbon atoms 
in a terminal portion containing no ether linkages. 
45 The preferred alkylpolyglucosides that contain an average of from 1 .5 to 4 glucoside units, preferably 
from 1.6 to 2.7 glucoside units; less than about 50% short chain alkylpolyglucosides; less than about 10%, 
preferably less than about 2%, most preferably less than about 0.5% unreacted fatty alcohol, increase the 
sudsing ability of conventional sulfate detergent cosurfactants, especially alkyl sulfate and alkyl polyether 
sulfate cosurfactants having the formula: 

50 

R 3 0(C n H 2n O) t S0 3 lv1 

wherein R 3 is an alkyl or hydroxyalkyl group containing from about 8 to about 18 cabron atoms, n is 2 or 3, t 
can vary from 0 to about 30, and M is a cationic moiety as defined above, the cosurfactant being water 
55 soluble or dispersible. 

A preferred foaming composition of the invention herein comprises: 

(1) an alkylpolysaccharide surfactant having the formula ROfR'OMZ), wherein 2 is a moiety derived 
from a reducing saccharide containing from 5 to 6 carbon atoms and wherein R is a hydrophobic group 
selected from the group consisting of alkyl, a Iky! phenyl and mixtures thereof in and which said alkyl groups 

so contain from about 8 to about 18 carbon atoms, R 1 is ethylene, propylene and/or glyceryl, t is from 0 to 
about 30; and x is a number from about 1.5 to about 10, preferably 1.5 to 4, most preferably 1.6 to 2.7; and 

(2) a mixture of cosurfactants neutralized with one or more cationic moieties consisting essentially of: 
(a) from about 1% to about 95% preferably about 10% to about 50% of a water soluble alkylbenzene 

sulfonate cosurfactant in which the alkyl group contains from about 10 to about 13 carbon atoms, and 
65 (b) from about 5% to about 99%, preferably 50—90% of a cosurfactant selected from the group 





> > consistfng of an alkyl glyceryl ethe>*sulfonate in which the alkyPgroup contains from about 8>o/abotft 18 * ' 

carbon atoms, an alpha-olefin sulfonate in which the olefin group contains from about 10 to about 18 * 
;;:/:: carbon atoms, an alkyl polyethoxylate carboxylate in which the alkyl group contains from about 10 to about 
18 carbon atoms, and the polyethoxylate chain contains from about 2 to about 6 ethoxylate groups, and 
5 mixtures thereof. r 

Such compositions have improved suds mileage as compared to compsitions containing only the alkyl 
benzene sulfonate cosurfactant and the alkylpoiysaccharide surfactant 

Another preferred embodiment of a foaming composition of the invention herein comprises: 

(1) an alkylpoiysaccharide surfactant having the formula R0(R'0) t (Z), wherein Z is a moiety derived 
io from a reducing saccharide containing from 5 to 6 carbon atoms and wherein R is a hydrophobic group 

selected from the group consisting of alkyl, alkylphenyl and mixtures thereof in which said alkyl groups 
contain from about 8 to about 18 carbon atoms; R 1 is ethylene, propylene and/or glyceryl; t is from 0 to 
about 30; and x is a number from about 1.5 to about 10; 

(2) is anionic cosurfactant selected from the group consisting of sulfates, sulfonates, carboxylases and 
is mixtures thereof neutralized with one or more cationic moieties M to complete the formula, the ratio of (2) 

to (1) being from about 1:10 to about 10:1, and 

{3) from about 2% to about 10% of an auxiliary foam booster selected from the group consisting of: 
(a) amides having the formula 



.I 

R 7 — C — N — <R a ) 2 

wherein R 7 is an alkyl group containing from about 8 to about 18 carbon atoms, preferably about 12 to 
25 about 14 carbon atoms and each R 8 is the same or different and is selected from the group consisting of 
hydrogen, alkyl, alkanol, and — (C 2 H 4 (>— ) W H groups and mixtures thereof; 

(b) amine oxides having the formula: 

O 

. , T . 
R 4 (0R 5 ) b N(R fl ) 2 

wherein R 4 is an alkyl group containing from about 8 to about 18 carbon atoms, preferably from 12 to 14 
carbon atoms, each R 5 contains two or three carbon atoms, b is from 0 to about 30, each R 6 is the same or 
35 different and is selected from the group consisting of C,_ 3 alkyl, Ct_ 3 alkanol, and — (Car^Oh-tH groups 
and mixtures thereof; and 

(c) mixtures thereof. 

Such compositions provide superior grease/oil removal and suds mileage. 

Preferred anionic cosurfactants are alkylbenzene sulfonate, alpha-olefin sulfonate, alkylsulfates, 
40 alkylpolyethoxylate sulfates and paraffin sulfonates and mixtures thereof. The cationic moieties are 
selected from the group consisting of sodium, potassium, ammonium, monoethanolammonium, 
diethanolammonium, triethanolammonium, calcium, magnesium and mixtures thereof. 

Preferred compositions of this embodiment of the invention comprise from 1% to about 95%, 
preferably 5% to about 50% of an alkylpoiysaccharide surfactant in which the alkyl group contains from 12 
as to 14 carBon atoms, x is from 1.5 to 4, more preferably 1.6 to 2.7; from 1% to about 95%, preferably from 
about 10% to about 50% of an anionic cosurfactant neutralized with one or more cationic moieties and 
which is a mixture of 

(1) from 1% to about 95%, preferably from about 5% to about 50% of an alkyl benzene sulfonate in 
which the alkyl group contains from about 8 to about 13 carbon atoms or an alpha-olefin sulfonate in which 

so the olefin group contains from about 10 to about 18 carbon atoms, or mixtures thereof; and 

(2) from 1 % to about 95%, preferably from about 5% to about 50% of an alkyl polyethoxylate sulfate in 
which the alkyl group contains from about 8 to about 18 carbon atoms, preferably from 12 to 14 carbon 
atoms and from about one to about six ethoxylate moieties and wherein from about 1% to about 100%, 
preferably from about 10% to about 80% of the cationic moieties are magnesium; and 

55 wherein the auxiliary foam booster is an amide. 

Another preferred foaming composition of the invention herein is an agglomerated light duty 
detergent granule composition comprising 

(1) from about 5% to about 60%, preferably from 10% to about 20% of an alkylpoiysaccharide 
surfactant having the formula ROfR'OMZ), wherein Z is a moiety derived from a reducing saccharide 

so moiety containing from 5 to 6 carbon atoms and wherein R is a hydrophobic group selected from the group 
consisting of alkyl. alkylphenyl and mixtures thereof in which said alkyl groups contain from about 8 to 
about 18 carbon atoms, preferably from 12 to 14 carbon atoms; R 1 is ethylene, propylene and/or glyceryl; t 
is from 0 to about 30; and x is a number from about 1.5 to about 10, preferably 1.5 to 4, most preferably 1.6 
to 2.7; 

65 (2) from about 5% to about 60% of an alkyl benzene sulfonate cosurfactant in which the alkyl group 
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can be used at levels of from about 0.01% to abou 95/o, in ° T c ° These foams are relatively stable 
rom about 10:1 to about 1 .10. in water ™* integrity and does not 
and. if not disturbed, can «.« ^£ ffS donate and the alkylpolysaccharide are 
I5 spread out The foams prepared using rn*urn """Jf^ the foarns rinse quickly. 

unique in that they do not have a *tW JJ °; ^ e h a , uablefor use not only in soap bars, 
The unusual properties of the foams of '^^"yJ^na hair where a good volume of stable 
bubble baths, shaving creams. unrelated to detergency. 

suds and quick rinsability are desirable but also valuab , a for use in the "foam" or 
The compositions and processes of th.s jnvent on an parbc^ y a ^ ^ ^ Qf 

"mist" well drilling processes in whu-h the ^foan 'J^^^^Z^ U . S . Patents 3.303.896; 3.111.178; 
the bore hole. A description of such a dnll.ng method can w tou surfactants are present at 

3.130,798; and 3.215.200; ''""n^ted her^^^ about 2%, most preferably from 

a level of from about 0.01 % to about 5%. ^"f^^J^^^man sulfonate, 
about 0.05% to about 0.5%. The P™^^ 

The compositions and processes of this inve intton j are awo or co Qff ^ Qxygen 

prevention processes where a sta ble foam ^use ^^crash Cdin g s as disclosed in U.S. Patents 

Concentrations of from about 0.1% to ■boutW ^ a n ^ 8 a £ l - ecia ,, y valuable in the field of preparing 
The compositions and processes ot J 1 ?^^™ ^£ toLllon prnvlde a stable relatively th.ck 
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SS:^=KS=* £«A* 4,423,20; and ,423.720. 

ssttr^^ 4 - o90 ' 972: and 3 - 640 ' 862 ' 

incorporated herein by reference. nmr -«,a« of this invention involves making use of their 

A special advantage of the compos.t.ons and proce^ t^.s mvent ^ expected. An 

exceptional stability to provide temporary ""^^^g^STS applied to the foliage etc. of the 
alkylbenzene sulfonate is the ^^^^^^^^rvo^ herein by reference. 

^"The'rangeXS'wH^ 

3,1 C~s^ 

from about 5% to about 50%. preferably ^T^^^JSJSi^ *om *° consisting ° 
disclosed hereinbefore. From about 1% to about 50% «J*°™ d , he ba|ance water . It is a spec.al 
C._, alkanols, C- alkanolam.nes, C,., " concentrated form (up to about 
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conditioning agents, hydrotropes, solvents, fillers, clays, perfumes, etc. Suitablemgredients are disclosed 
in U.S. Patents 4,166,039— Wise; 4,157;978— Llenado; 4,056,481— Tate; 4,049,'58&--Collier; 4,035,257— 
Cherney; 4,019,998— Benson et al; 4,000,080— Bartolotta et al; and 3,983,078— Cbjl ins, incorporated herein 
by reference. The shampoo compositions of this invention can contain any of the additional ingredients 
known to the art to be suitable for use in shampoos. Listings of suitable additional ingredients, including 
low levels of other surfactants can be found in U.S. Patents 4,089,945; 3,987,161; and 3,962,418, 
incorporated herein by reference. 

Of special interest are ingredients which modify the feel of aqueous solutions containing the foaming 
compositions of this invention. For example, raising the pH to above about 8.5 by alkaline materials or 
incorporating the tertiary alcohols of the European patent application No. 0 049 546, published on April 14, 
1982. Such ingredients are desirable for some consumers since the solutions do not have the normal 
"soapy" feel associated with surfactant solutions. 

The following nonlimiting examples illustrate the foaming compositions of the present invention. 
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Example I 

Relative volume of suds comparison and consumer "preference 
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Formula 



Sodium C 1t . 8 alkyi 
benzene sulfonate 

C I2 -,3 alkylpoly- 
glucoside 2 - 3 (>2% free fatty 
alcohol) 



B 



Generic 
commercial 

product 
U.S. crystal 

White® 



Premium 
commercial 

product 
U.S. 
Palmolive® 



Weight % 



10.5 



18.0 



Product 
of the 
invention 



Weight % Weight % 



18.0 



12.0 



35 Sodium C 14 _ 1S alkyl 

polyethoxylate 3 sulfate 

Balance of formula inc. water 



5.5 
84.0 



12.0 
70.0 



70.0 



40 



45 



Sudsing 
Relative Volume of Suds (ml) 
0.2% solutions 

Consumer test 
Overall preference. % 



110 



10 



125 
18 



220 



23 



Favorable sudsing 
comments. % 
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Favorable rinsing 
comments. % 



6 



10 



The foaming composition of the invention is superior to a representative generic product and at least 
equivalent to a representative premium commercial product and is preferred by consumers for rinsing 
reasons. The test involved 50 consumers washing soiled dishes in the test solutions. The consumers wore 
rubber gloves during the test. The differences are significant at the 95% confidence level for the invention 
over the generic product 

The relative volume of suds in ml. is determined by the following test procedure: 
100 ml of the test solution at 46.1°C is placed in a 500 ml graduated cylinder: the solution is agitated by 
repeated inversion of the graduated cylinder until the amount of suds in the cylinder does not increase with 
further agitation. Suds height is measured directly on the cylinder scale making allowance for the height of 
liquid remaining in the cylinder. The test solution is made by adding the test product to water having a 
hardness of 0.12 grams per liter (Ca/Mg=3/1). 
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C.2-.s alkylpolYa-3 1Q0 g 0 60 50 40 20 



glucoside 



He o"Zs°S e 140 220 280 300 310 300 240 

, . ' MpJkflr i cy 1 „einn 300 Dom of the surfactant mixtures in city 

are known from US— A— 5721633. 



20 



Wt. % of: 



Example HI 
Soap suds boosting 

B C 



25 Sodium oleate 



0 20 



40 60 80 100 



%ucSr^' 3 100 80 

30 ^fsudstu 6 100 "0 280 300 310 260 

ac in Py i usina 500 Dom, of the surfactant mixtures. This data clearly 

35 Example V 

Foaming with soap 
Effect of hardness on relative volume of suds 

Grains hardness 

40 ' 



Sodium oleate 225 10 0 0 

45 Sodium oleate plus C 12 - t5 

JSSr 9lUC ° Side 360 100 55 10 



50 



The suds were generated as in Ex. 1 using 500 ppm. of the surfactant mixtures. 
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3-[N-coconutalkyl-N,N-dimethyl|- 
2-hydroxy-l -sulfonate 

Sodium C 14 -ts olefin sulfonate 

.'5 

Sodium coconut alkyl sulfate 

Sodium coconut alkyl polyethoxy!ate 3 sulfate 0—20 

20 The above data clearly demonstrate the critical ity of utilizing a carboxylate or sulfonate anionic 
detergent cosurfactant for sudsing synergism with the alkyl polyglucoside surfactant 

Example VI 

Glucoside chain length criticality 
25 40:60 wt. ratio of C 12 _ l5 alkyl polyglucoside to sodium C 12 aikylbenzene sulfonate (500 ppm. 
concentration) where the glucoside portion is: 

Relative volume 
of suds (ml) 



30 

Monoglucoside 180 

Digiucoside 240 

35 Pentaglucoside 260 

Decaglucoside 170 

Sodium C 1K8 aikylbenzene 

40 sulfonate alone 160 



"Digiucoside" etc. indicates the average glucoside chain length in the sample is two, etc. As can be 
seen from the above, significant synergism is obtained only with 1 .5 or more glucoside units and preferably 
less than about 10, more preferably less than about 8 glucoside units. 
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^ 40—60 
20—40 
10—30 - 



9 



to 


Sodium C„ LAS, low** 2-phenyl 


250 






Sodium C 12 LAS, high 2-phenyl 


"t 225 


,n 




Sodium C 12 LAS, low 2-phenyl 


225 






Sodium C u LAS, high 2-phenyl 


210 




Sodium C 14 LAS, low 2-phenyl 


215 





35 



20 As can be seen from the above, in general C 1t , low 2-phenyl LAS is preferred for sudsing. 

'phenyl group attached over the end of the alky! chain 
•*jSS group attached near the middle of the alkyl chain. 

25 Example VIII 

Suds boosting, of aikyi polyglucosides and effect of soil 

Relative volume of suds (ml) 



30 Without 

soil With soil* 



0.5% 1.0% 



0.2% aqueous solution of a 
detergent composition 
formulated with: 
15% sodium C u , a alkyl- 
40 benzene sulfonate ion 50 25 

(Cn.a LAS) 120 

15% Cu LAS+12% • 130 70 

Ex. IKs alkyl polyglucoside ** 1U 

30% C,,, LAS » 140 - 100 

.Test method of Ex. . modified by adding to the test soiution the indicated amount of soil. % is wt.% of 
test solution. 

" Th^iU S 344W66%l W «rightmMu,.olFl U lfo(! ) .n<IPrerei»*of«*ichpro<luct» a , e mil a bl 9 in 

*• as sstsjslss; sss ess— * — — — — * 

present. 

55 



60 
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■a. 



lodu.:: 

.^♦♦' 

VremiuiTi commercial product B v 

(Palmolive Liquid®) 120 

Premium commercial product C 
(Joy®) ^ yy^^r. 125 

12%'Cu.e LAS/8% %L H's 
alkyl polyglucoside 180 

18°< Cm ^S/12% Ex. H's 
aiKyi r^vglucoside 240 

24% C 1t . fl LAS/16% Ex. H's 
alkyl polyglucoside 300 



30 
100 
120 
120 
150 
180 



♦Soil is added as described in Ex. VII. 
♦♦Crystal White® is available from Colgate-Palmolive Co. 
Palmolive Liquid ® is available from Colgate-Palmolive Co. 
^@ is available from The Procter & Gamble Company. 

Suds generated «o | X , I using a test solution containing 0.2% by wt. of the indicated commercial 
product or 0.2% of a product formul&ied with the surfactant mixtures shown. 

As can be seen, the simple mixtures of surfactants representative of this invention can be formulated to 
be superior, or at least equal, to even the b&* jight-duty dishwashing liquids. 

Exampto # 



Wt. % Of: 


-A 


B 


C 


D 


E 


F 


C lt<8 LAS (Sodium) 


0 


20 


40 


60 


80 




Sucrose monolaurate 


100 


80 


60 


40 


20 


0 


Relative Volume 
of suds (ml.) 


30 


100 


150 


190 


210 


220 



300 ppm of surfactant mixture used in test solution of Ex. I. 

The above demonstrates that structures which are similar to the alkyl polyglucosides do not provide 
the benefits of this invention. 





Example XII 
Shampoo 




Alpha-olefin sulfonate (40% aqueous solution) 


30.00% 


Ex. I's alkyl polyglucoside 




3.00% 


Hydroxy ethyl cellulose 




0.80% 


Perfume 




1.00% 


Preservative 




0.04% 


Distilled water q.s. 




100.00% 



11 



10 



15 



20 



0 


2C 


40 


W 


80 


100 














100 


80 


6J 


40 


20 


0 


185 


250 


275 


275 


2S? 


210 



Mixture of sodium C, 4 -is 
paraffin sulfonate 

Relative Vol. of Suds (ml) 
Test Conditions: 

Total concentration of 300 ppm; water having 8 grains of mixed hardness. 

*C 12 -i5 G4-5 «s a notation of an oikvl polysaccharide surfactant in which there are 4—5 glucoside units 
and in which the alky! group has 12—15 carbons. 

Example XIV 
Sodium vs. magnesium alkylbenzene sulfonate 
: Relative volume of suds (ml.) 



Without soil 



With soil* 



25 



30 



35 



40 



45 



50 



0.6% 



1.0% 



0.2% aqueous solution of a 
detergent composition with: 

15% Ex. Il's aikyl poly- 
glucoside; 22% C,^ 
alkylbenzene sulfonate with 
the benzene group attached 
primarily to the center 
of the alkyl chain, sodium 
neutralize 

15% Ex. Il's alkyl polyglucoside; 
22% C 1t . 8 alkylbenzene 
sulfonate with the benzene 
group attached primarily to 
the center of the alkyl chain, 
magnesium neutralized 

Premium product (Joy®) 

"Soil added to the test solution as in Ex. VIII. 



450 



150 



75 



450 
350 



200 
120 



110 
75 



glucoside chain length were varied. 
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12 



.#1 




/5 



20 



25 



JO 



C 6 



HLB 

HLS 

CMC 

HLB 

CMC 

HLB 

CMC 

HLB 

CMC 

HLB 

CMC 

HLB 

CMC 



4.2 
3.2 

2.2 

1.3 

-6.0 

0.4 

0.0 

-0.3 

0.0 



11.4 

10.5 

-7000 

9.6 

-700 

8.6 

-70 

7.6 

-6 

6.7 

-0.6 

5.8 



77.0 
iG.O 

15.0 

2000E 

14.1 

-200 

13.2 

-20 

12.2 

-4 

11.2 

-1 



22.4 
21.4 

20.4 

19.5 
225E 
18.6 

25— 60E 
17.6 

16.6 



27.8 
26.9 

26.0 

25.0 

24.0 

23.1 

22.2 



33.2 
32.3 

31.4 

30.4 

-250 

29.4 

28.5 

27.6 



35 



E=estimated 

*HLB determined according to Davies: Proc. & International Congress, Surface Activity 1 426 
Butterworths, London, 1957. 
**ppm 

As can be seen above, (1) longer pure glucoside chain lengths raise the HLB and lower the molecule's 
*o surface activity {high CMC) and (2) the shorter alkyl chain lengths have extremely high CMC's even as the 
monoglucoside. 
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Example XVI 
The following formulas were prepared: 



Magnesium linear C 11#2 
alkyl benzene sulfonate 

C,2_, 3 alkylpolygluco- 
side (G,. 7 ) (<2% free 
fatty alcohol) 

C 9 _ n alkoxypropyldi- 
hydroxyethyl amine oxide 

C 12 alkyldihydroxy 
ethyl amine oxide 

Ethanol 

Water 



22.4 



14.9 



22.4 

14.9 
4 



22.4 



14.9 



— _ 4 

5 5 5 

balance balance balance 



Formulas A, B and C were compared by generating suds with a constant source of agitation under 



13 




standard conditions , 
standardized mixture of fat plus protein, 
of soil on each plate and the suds height ^n^j 
and the integral of the suds height taken* ovr 
(SDW=Suds During Washing). - ^ 



jred after elsS^d) 



iM?ttt. ("-3 II dishpan using a 
FBfiWPWM are washed wrth 4 ml 

«l?iJortW » the SDW grade 



SDW grade 



24 



28.8, 



28.4 



15 



20 



25 



30 



35 



This shows that the addition of a small amount of these amine oxides dramatically increases the 
amount of dishes that can be washed. Similar results are obtained when a fatty acid amide, e.g., a coconut 
fatty acid amide, diethanol amide, and/or isopropanol amide is substituted, at least in part for the specific 
amine oxides. 

Example XVII 

105 greams of sodium dodecylbenzene sulfonate are mixed with 350 grams of anhydrous sodium 
sulfate. After the mixture is ground into a fine powder, 70 g of C 12 _ 13 alkylpolyglucoside (G 2 . 2 ) (<2% free 
fatty alcohol) are then mixed in. The mixture is transferred into a fluid bed dryer operated at room 
temperature {e.g., Aeromatic Inc., Model STREA-1), then 100 grams of a 50% solution of said 
alkylpoiygucoside is sprayed onto the powder. 7.5 milliliters of a 1% polar blue solution are sprayed onto 
the powder and a small portion of perfume is then added. The resulting granule is dried in a vacuum oven 
at 30 in. (762 mm) of Hg vacuum at 50°C for ten hours to remove excess water. 

Example XVIII ^ ^ 

Ammonium C 1t 2 linear alky! benzene sulfonate was admixed with C 12 alkylpolyglucoside G 3 . 5 in a ratio 
of about 2:1. The mixture was used at a level of 400 ppm in city water. The initial suds volume was more 
than 300 ml., but after the addition of about 1.25 grams of a standard grease soil per 200 ml. of wash 
solution, the suds had disappeared. Substitution of a sodium C 12M6 alkyl glyceryl ether sulfonate for 25% 
and 40% of the mixture extended the point at which there was no suds to 1 .5 and 1.75 grams of soil per 200 
ml, of wash solution respectively. 

Similar results are obtained when a sodium, potassium, ammonium, or monoethanolammonium 
C 12 _, 6 alkyipolyethoxy 3 acetate, or C 14 _ 16 olefin sulfonate or mixtures thereof is substituted for at least part 
of the alkyl glyceryl ether sulfonate. 

Example XIX . 

The following formula was prepared with alkylpolyglucosides having 0.3% and 1% free fatty alcohol 

respectively. 

Wt. % 



45 



Ammonium C t1 . 2 linear alkyl 
benzene sulfonate 

Magnesium C 11>2 linear alkyl 
benzene sulfonate 

Ammonium C 12 - 13 alkyl poly- 
ethoxylate (0.8) sulfate 

C 12 - 13 alkylpolyglucoside G K7 

Minors and water 



17.5 

6.4 

6.1 
5 

balance 



55 The SDW values for the low (0.3%) and high (1 %) free alcohol samples were 12.9 and 12.2 respectively 
with an LSD 0 . 05 at 0.6. See Ex. XVI for test method. 
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14 




/5 



20 



25 



30 



35 



Ammonium/magnesium C, 2 -i S 
_ olefin sulfonate 

Ammonium/magnesium C 12 -t3 
alkyl sulfonate 

Ammonium C 12 -u alkyl 
polyethoxylate (0.8) 
sulfate 

C, 2 fatty acid diethanol- 
amide 

Ci2-t3 alkylpolyglucoside 
G, 7 (free fatty 
alcohol <0.5%) 

Minors and water 



6.5 



5.3 



— 12.8 

— 19.2 

5.8 -r 

3.8 .— 

4.8 4 

balance 

B C 



10.6 

*■■'< 
15.9 



5.5 



3.3 



The SOW Index 



79 



89 



97 



107 



The SOW index is the SOW grade for each product as a percentage of the SOW value of a standard 

Example XXI 

% by weight 
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50 
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Ammonium C 1t . 4 alkyl 
benzene sulfonate 

Magnesium C„. 4 alkyl 
benzene sulfonate 

Ammonium C 12 -, 3 alkyl poly- 
ethoxylate (0.8) sulfates 

C 12 - 13 alkyl polyglucoside 
{1.7) derived from glucose 
(<0.5% free fatty alcohol) 

Ethanol 

Ammonium xylene sulfonate 

H 2 0 & minor components, 
e.g., perfume 



17.5 



10—35 12—25 



6.4 


0-11 


3—9 


6.1 


2—11 


3—9 


5.0 


2—11 


2-7 


3.7 


0—10 


0—5 


3.0 


0—10 


0—5 




Balance 
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MgCI 2 . 6H 2 0 



i ; Coconut monoethanol amide 5.5 2—8 3—7 

? C^-u^alkyi polVgiycoside 
, 5 ^ (1.7) derived from glucose ■ 

«0.5% free fatty alcohol} 5.9 12 



25 



30 



40 



45 



50 



p Ethanol 



4.0 0—10 0—10 



2Q V- 7 H 2 0 and minor components, 

,a ; r -. k e.g., perfume Balance 



2x A^ztsrxrz 

disclosed herein can be used. 

8X3 WhenTa'l mixture of an ammonium C„. a alkylbenzene sulfonate and the C,, „ alkylpolyglucoside 

"^lowfaLMTcal'Sniques can be used to determine the structures of the alky^olysaccharide 

S^^SS^ hV^IBo portion of the moiecuie to the hydrophobic portion of the molecu.e can be 
detem^ned by "C nmr , mjxtures . Their comp0 nents vary depending upon 

the 3S,S3^SSS^ and the reactioS by which they are P^-J^ 

^'^t^ surfactants usefui in the foaming ^^^^^^SSS 

" , : • c \,««»«i« w th« PMPq will aDDroximate those va ues given in the same example. 

su^ in tHe claims and by one or 

more of the standard analytical techniques will give the results indicated m the examples. 
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Claims 

1. A foaming composition comprising: 

(1) an alkylpolysaccharide surfactant having the formula 

ROIRW. 

unsafurated and containing from u to 3 hydroxy groups, R' is ethylene, propylene and/or glyceryl, t .3 from 
0 to 30, and x is a number from 1.5 to 10; 



16 





(2) an anionic 



:os^fwctam^ei5cted f rbrnl 



mixtures thereof/neutralized Mf* or 
1:10 to 10:1 except tfiat^^j^^ 



t5 



20 



25 



35 



u , u p consisting of sulfates, sulfonates, carboxylates and 
ationic moieties, the weight ratio of (2) to (1) being from 

fee V- .- • 



45.- 



50 



55 



60 



4i?thrwe£^ the anionic surfactant is an alkalimetal 

a.Mbenrens^natS the genera, formula for the alkylpolysacchande t=0 and Z ,s a glycos.de 

'^'^I'the weiqht ratio of (2) to <1) is at least 1:2 when the anionic cosurfactant is soap; and 

3 whence anionic cosurfactant does not contain a sulfonate or carboxylase it must be from 15 to 3 
and *e riMlSJ^aride sulfactant must have a free fatty alcohol content of less than 2% by weight 
2 The composition of Claim 1 wherein the cosurfactant is selected from the group ^consisting of 
.llcvlbeSnSonafes. a pha-olefin sulfonates, alkyl sulfates and paraffin sulfonates and wherein the 
SSoKoiS I selerted from the group consisting of sodium, potassium, ammonium 
monoethanolammonium. diethanolammonium, triethanolammonium. calcium, magnes.um and m.xtures 

thereof. f C| . 2 wnerein tha cosurfactant is an alkylbenzene sulfonate. 

4* Se coition of Clafm 3 wherein the phenyl portion of the alkylbenzene sulfonate .s attached 
near the middle of the alkyl chain and the cationic moiety is magnesium. 

5 The composition of Claim 2 wherein the cosurfactant is an alpha-olefin sulfonate. 

6. The composition of Claim 2 wherein the cosurfactant is a paraffin sulfonate. 

7. The composition of Claim 1 wherein the anionic cosurfactant has the formula 

R 9 (S0 3 ),(COO) t M q 

wherein R 9 is an alkyl. alkylphenyl. hydroxya.kylphenyl or ^^^^ n ^^ Q a ^S 
orouos containing from 6 to 30 carbon atoms; wherein y is a number from 0 to 4, z is a number from u ro % 
v+zTatTeas 1 and wherein M is a cationic moiety with q being selected to complete the formula, x is from 
1 5 to 3 and thi ^polysaccharide surfactant has a free fatty alcohol content o less than 2% by weight 

I The cSnposh o P n of Claim 7 wherein y is 0; z is 1; and wherein the cation.c moiety 
the group consisting of sodium, potassium, ammonium, monoethanolammon.um, diethanolammon.um, 
triethanolammonium, calcium, magnesium and mixtures thereof. 

q The composition of Claims 1—6, wherein x is a number from 1.5 to a. 

5b ™e composE of Claim 7 wherein R 9 contains a quaternary ammonium group. y + z .s equal to 1, 

n A liohtVuVliquid detergent composition comprising from 5% to 50% by weight of the surfactant 
mixture of Sta 1 and from 1%'to 50% by weigh, of a solvent selected from ^«*-g of C,., 
oiuannic r alkanolamines C, a polyo s, and mixtures thereof, and the balance water. 

TTta«m^^rir* the cosurfactant is selected from the group consisting of 
alkylbenzene S5 aina-oTefin sulfonates, alkyl sulfates and paraffin sulfonates ^nd the ^t.omc 
moiety! selected from the group consisting of sodium, potassium, am mon.um ^onoethano.ammonium, 
diethanolammonium. triethanolammonium. calcum, magnes.um and m ^ e n s J^ r ^!- 

13 The composition of Claim 12 wherein the cosurfactant is an alkylbenzene sulfonate. 

14. The composition of Claim 13 wherein the cationic moiety .s nnagnes.um. 

15. The composition of Claim 12 wherein the cosurfactant is an alpha-olefin sulfonate. 
16 The composition of Claim 12 wherein the cosurfactant is a paraffin sulfonate. 

17. The composition of Claim 12 wherein x is a number from 1.5 to 4. 

18. The composition of Claim 12 wherein x is a number from 1.6 to 2.7- 

9 A shampoo composition comprising from 1% to 95% of the surfactant mixture of C a m 1 

20 Th ^ composition of Claim 19 wherein the cosurfactant is selected from the group consisting of 
alkylbenlene LTn Ls, alpha-olefin sulfonates, alky, sulfates and paraffin ^'f 0 " 316 ^^^^^'"^' 3 
selected from the group consisting of sodium, potassium, amrnomum. monoethanolammonium, 
diethanolammonium, triethanolammonium, calcium, magnesium and mixtures thereof. 

21 ThTprocess of drilling an oil well in which water and soil particles are earned frorr .the bo e ho le 
utilizino a foam containing from about 0.01% touwbout 5% of the surfactant composition of Claim 1. 

22 T^e proc^ of protecting plants from freezing by covering them with a foam conta.n.ng the 

SUrf S a TUTro P cets° o"f corTceSrating ore by foaming an aqueous suspension of said ore using the 
^2* Tne^ utilizing a foam prepared from an aqueous solution containing from 

about 0.1% to about 5% of the surfactant composition of Claim 1. rnntainina the 

25. The process of forming solid foam structures using an aqueous composition conta.n.ng the 
surfactant composition of Claim 1. 
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^^^aumende Zusamnj ensetzung^erithaltend " * ' : . . : ; : : 

«.:sff^'SS^ -. RO(R'0KZ« ■ : ; ' ;Vv 

Hra "rtn "ion einem reduzierenden. 5 bis 6 Kohlenstoffatome enthaltenden Saccharid abgeleiteter Rest 
! ^WMrophobe Gruppe ist. die aus der aus Alkyl-. Alkylphenylgruppen ^ und I Gemischen davon, 
ffihen^rappe ausgewahlt ist. wobei die genannten Alkylgruppen 8 b,s 18 Kohlenstoffatome 
|S die genannten Alkylgruppen entweder gesattigt oder ungesatt.gt s.nd und 0 bis 3 
^fimpplnVnXlten. R' BhyleJ Propylen und/oder Glyceryl ist. 1 0 bis 30 ist; und x e.ne Zah. von 1,5 

^) Sn anionisches co-grenzflachenaktives Mittel, ausgewahlt aus der Gruppe, die aus durch _ejnen 
oSr rnehrere kationische (teste neutralisierten Sulfaten. Sulfonaten, Carboxylaten, und Gem.schen davon, 
oSeht wobei das Gewichtsverhaltnis von (2) zu (1) 1:10 bis 10:1 betragt. m.t der MaBgabe dal^ 
- flTdas Gewichtsverhaltnis von (2) zu (1) hoher als 1:1 ist. wenn das an.on.sche ^«^Sf£> 
Mittel ein Alkalimetallalkylbenzolsulfonat ist, und wenn in der allgeme.nen Formel fur das 

A '^,^ 1:2 ■"«* wenn das anionische co- 

SStSnXhenaktive Mittel kein Sulfonat oder Carboxy.at enthiM 5 bis 3 
betragen muB, und das Alkylpolysaccharid-grenzfiachenaktive Mittel e.nen Gehalt an freiem Fettalkohol 

T^SSL^^ 1. wobei das co-grenzflachenaktive Mittel aus der Gruppe 

ausgewahlt ist! dfe aus Alkylbenzolsulfonaten, a-Olefinsulfonaten, Alkylsulfaten und Paraffmsulfonaten 
ST und wobei der kationische Rest aus der Gruppe ausgewahlt ist. die aus Natnum Kal.um. 
Ammonium; Monoethanolammonium, Diethanolammonium. Triethanolammomum, Calcium, 

Magnesium, ^^T^TS^s 2. wobei das co-grenzflachenaktive Mitte, ein 

A, T D 7etu1amme?setzung des Anspruchs 3. wobei der Phenylteil des A.kylbenzo.su.fonats nahe der 
Mitte der Alkvlkette qebunden ist, und der kationische Rest Magnesium ist. 
5.DleZ^ 

iSt 6. Die Zusammensetzung des Anspruchs 2, wobei das co-grenzflachenaktive Mittel ein Paraffinsulfonat 

iSt " 7. Die Zusammensetzung des Anspruchs 1, wobei das anionische co-grenzflachenaktive Mittel die 
Formel 

R'tSOjMCOOl.M, 

hat, worin R 9 ein Alkyl- Alkylphenyl, Hydroxyalkylphenyl oder Hydroxyalkyl, oder Gemische ^y 0 ": ' st ' 
wobeTdie genannten Alkylgruppen 6 bis 30 Kohlenstoffatome r^ : ™Z^^™£»mV r 
sine Zahl von 0 bis 4 ist, y+z wenigstens 1 ist, und worm M em Kationischer Rest mil einem zur 
vervollstandlgung der Formel ausgewShlten Wert von q ist, x 1,5 bis 3 st. und das Alky^olys^cchand- 
ore^zfllchenaktive Mittel einen Gehalt an freiem Fettalkohol von weniger als 2 Gew.-% aufwe.st. 

S^Die Zusamme^^ des Anspruchs 7. worin y 0 ist; z 1 ist; und worin 
Gruppe ausgewahlt ist, die aus Natrium, Kalium, Ammonium, M o n oet h a n ol a m m o n i u m , 
Diethanolammonium, Triethanolammonium, Calcium, Magnesium, und Gemisch en davon. besteht. 

9 Die Zusammensetzung der Anspruche 1 bis 6, worin x e.ne Zahl von 1,5 b.s 4 .st. 

10 Die Zusammensetzung des Anspruchs 7, worin R' eine quaternare Ammon.umgruppe enthalt, y+z 

9,ei Tl 'Eine flussiySiasSmitteldetergenszusammense^ung, entha.tend 5 Gew,% b.si 50 Gew -% 
55 des Gemisches grenzflachenaktiver Mittel von Anspruch 1 und I Gew,% b,s 50 Gew,% , ernes 
Losungsmittels, ausgewahlt aus der aus C,. 3 -Alkanolen, C-rAlkanolam.nen, C 2 . 4 -Polyolen, und 
fiomisehen davon bestehenden Gruppe. wahrend der Rest Wasser ist. 

66 2 Die Zusammensetzung des Anspruchs 11, wobei das co-grenzflachenaktive Mitte. aus der Gmpp. 

ausaewShlt ist die aus Alkylbenzolsulfonaten, a-Olefinsulfonaten, Alkylsulfaten und Paraffmsulfonaten 
B0 ehT d der Ta^nische Rest aus der Gruppe ausgewahlt ist. die aus Natrium, Kahum < A^n.um 
60 M^noethano'a mmonium ' Diethanolammonium, Triethanolammonium, Calcium, Magnesium, und 

^IfD^zTammtt-tzung des Anspruchs 12. wobei das co-grenzflachenaktive Mitte. ein 
65 ^"Dlel^mJnsetzung des Anspruchs 13. wobei der kationische Rest Magnesium ist. 

. 18 .yt.\ 
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:±: is. Einelhlmpooz'usammenseto enthaltend 1% bis 95% des Gemisches grenzflachenaktiver 

M,tt 20 V Die zCsammensetzung des Anspruchs 19, wobei das co-grenzflachenaktive Mittel aus der Gruppe 
\a ausoewahlt ist. die aus Alkylbenzolsulfonaten, a-Oiefinsulfonaten, Alkylsulfaten und Paraffinsulfonaten 
beS und wobei M aus der Gruppe ausgewahlt ist, die aus Natrium, Kalium, Ammonium 
. Monoethanolammonium, Diethanolammonium, Triethanolammonium, Calcium, Magnesium, und 

Gem^schen ^ v °^^^ EfbohfBn eines oibohrloches, bei dem Wasser und Erdbodenteilchen unter 
,s Verwendung eines etwa 0,01% bis etwa 5% der grenzflachenaktive Verbindungen enthaltenden 
Zusammensetzung von Anspruch 1 enthaltenden Schaumes aus dem Bohrioch gefordert werden. 

22 Oas Verfahren zum Schutz von Pflanzen gegen Erf rieren, bei dem diese mit einem Schaum bedeckt 
werden, welcher die grenzflachenaktive Verbindungen enthaltende Zusammensetzung von Anspruch 1 

20 entH 23* Oas Verfahren zur Anreicherung von Erz durch Verschaumen einer wasserigen Suspension des 
genannten Erzes unter Verwendung der grenzflachenaktive Verbindungen enthaltenden 

Zusammejise^ unter Verwendung eines Schaumes, der aus einer etwa 0 1% 

bis etwa 5% der grenzflachenaktive Verbindungen enthaltenden Zusammensetzung von Anspruch 1 

25 en %f — v — dun * einer w * sseri r 

Zusammensetzung, welche die grenzflachenaktive Verbindungen enthaltende Zusammensetzung des 
Anspruchs 1 enthalt. 
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1. Composition moussante comprenant 

(1) un tensioactif alkylpolysaccharide ayant la formule ROflW. dans laquelle Z est un fragment 
derivant d'un saccharide reducteur contenant de 5 a 6 atomes de carbone; R est un groupe hydrophobe 
choisi dans le groupe comprenant les groupes alkyle, alkylphenyle et leurs melanges, ou lesdits groupes 
alkyle contiennent de 8 a 18 atomes de carbone; lesdits groupes alkyle etant satures ou insatures et 
contenant de 0 a 3 groupes hydroxy, R 1 est I'ethylene, le propylene et/ou le radical glyceryle, t vaut de 0 a 
30; et x est un nombre de 1,5 a 10; 

(2) un cotensioactif anionique choisi dans le groupe comprenant les sulfates, sulfonates, carboxyiates 
et leurs melanges, neutralises par un ou plusieurs fragments cationiques. le rapport ponderal de {2) a (1) 
etant de 1:10 a 10:1, sauf que . . . 

(1) le rapport ponderal de (2) a (1) est superieur a 1:1 quand le cotensioactif anionique est un 
alkylbenzenesulfonate d'un metal alcalin, et quand, dans la formule generale de I'alkylpoiysacchande, t=0 

45 et Z est un radical glycoside; . . 

(2) le rapport ponderal de (2) a II ) est.d'au moins 1:1 quand le cotensioactif anionique est un sayon; et 

(3) quand le cotensioactif anionique ne contient ni sulfonate, ni carboxylate, x doit valoir de 1 ,5 a 3, et le 
tensioactif alkylpolysaccharide doit avoir une teneur en aicool gras libre infeneure a 2% en poids. 

2 Composition selon la revendication 1, dans laquelle le cotensioactif est choisi dans le groupe 
so comprenant les alkylbenzenesulfonates, les alpha-olefinesulfonates, les alkylsulfates et les 
paraffinesulfonates, et dans laquelle le fragment cationique est choisi dans le groupe comprenant e 
sodium, le potassium, I'ammonium, le monoethanolammonium, le diethanolammonium, le 
triethanolammonium, le calcium, le magnesium et leurs melanges. 

3. Composition selon la revendication 2, dans laquelle le cotensioactif est un alkylbenzenesulfonate. 

4. Composition selon la revendication 3, dans laquelle le fragment phenyle de I'alkylbenzenesulfonate 
est fixe au voisinage du milieu de la chaine alkyle, le fragment cationique etant le magnesium. 

5. Composition selon la revendication 2, dans laquelle le cotensioactif est un alpha-olefinesu Ifonate. 

6. Composition selon la revendication 2, dans laquelle le cotensioactif est un paraffinesulfonate. 

7. Composition selon la revendication 1, dans laquelle le cotensioactif anionique a la formule 

R 9 (S0 3 ) y {COO) a M q 

dans laquelle R 9 est un radical alkyle, alkylphenyle, hydroxyalkvlphenyle ou hydroxyalkyle ou leurs 
melanges, lesdits groupes alkyle contenant de 6 a 30 atomes de carbone; dans laquelle y est un nombre de 
0 a 4, z est un nombre de 0 a 4, y+z vaut au moins 1 , et dans laquelle M est un fragment cationique, q etant 



55 



60 



> a 3 et le tensioactif all 



mm 



lysaochande presente'S'ne^' 



• • P. •> 

■n- 



to 



/5 



20 



25 



30 



35 



40 



^^ re ji ant.. le spdjurn, le^ potassium, 1'ammqriium, le. 
ammonium^ 



mbnoetharidl 
leurs melanges, 

9. .Composite laquelle x est un nombre de 1 r 5 a 4. 
W ;'. 1 0.'^bmpbsit!on*$Slb'n laVevepdjcation 1, dans laquelle R 9 contientun groupe ammonium quaternaire 
y+z vaiit; 1, et q vaut 0. , T^ffi ' ' ' . 

.11. Composition detergente liquide pour lavage d6licat, comprenant de 5 a 50% en poids du melange 
de tensioactifs de la revendication 1 et de 1 a 50% en poids d'un solvant choisi dans le groupe comprenant 
les alcanols en C,!* les alcanolamines en Ci- 3 , les polyols en C 2 -4 et leurs melanges, les reste etant de 
I'eau. , '■• * /< • - ^ : ' • ■ - " . .. ^ ' . .. ' . 

12. Composition selon la revendication 11, dans laquelle le cotensioactif est choisi dans le groupe 
comprenant les alkylbenzenesulfonates, les alpha-olefine-sulfonates, les alkylsulfates et les 
paraffinesulfonates, le fragment cationique Stant choisi dans le groupe comprenant le sodium, le 
potassium, ('ammonium, le monoethanolammonium, le diethanolammonium, le triethanolammonium, le 
calcium, le magnesium et leurs melanges. 

13. Composition selon la revendication 12, dans laquelle le cotensioactif est un alkylbenzenesulfonate. 

14. Composition selon la revendication 13, dans laquelle le fragment cationique est le magnesium. 

15. Composition selon la revendication 12, dans laquelle le cotensioactif est un alpha-olefinesulfonate. 

16. Composition selon la revendication 12, dans laquelle le cotensioactif est un paraffinesulfonate. 

17. Composition selon ia revendication 12, dans laquelle x est un nombre de 1,5 a 4. 

18. Composition selon la revendication 12, dans laquelle x est un nombre de 1,6 a 2,7. 

19. Composition de shampooing comprenant de 1 a 95% du melange de tensioactifs de la 
revendication 1. 

20. Composition selon la revendication 19, dans laquelle le cotensioactif est choisi dans le groupe 
comprenant les alkylbenzenesulfonates, les alpha-olefiriesulfonates, les alkylsulfates et les 
paraffinesulfonates, et dans laquelle M est choisi dans le groupe comprenant le sodium, le potassium, 
I'ammonium, le monoethanolammonium, le diethanolammonium, le triethanolammonium, le calcium, le 
magnesium et leurs melanges. 

21. Procede de forage d'un puits de petrole, dans lequel t'eau et les particules de sol sont evacuees du 
trou de sonde grace a I'utilisation d'une mousse contenant d'environ 0,01 a environ 5% de la composition 
de tensioactifs de la revendication 1. 

22. Procede pour proteger les plantes contre le gel, consistant a les recouvrir d'une mousse contenant 
la composition de tensioactifs de ia revendication 1. 

23. Procede de concentration de minerai, par moussage d'une suspension aqueuse dudit minerai, en 
faisant appel a (a composition de tensioactifs de ia revendication 1. 

24. Procede pour iutter contre les incendies, consistant a utiliser une mousse preparee a partir d'une 
solution aqueuse contenant d'environ 0,1 a environ 5% de la composition de tensioactifs de la 
revendication 1. 

25. Procede de faconnage de structures solides en mousse, consistant a utiliser une composition 
aqueuse contenant la composition de tensioactifs de la revendication 1. 
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